It is well-known that fitting the Color Magnitude Diagrams (CMDs) to the theoretical isochrones is the main method to determine star cluster ages. However, when the CMDs are not available, the Spectral Energy Distribution (SED)-fitting technique is the only other approach, although it suffers the agemetallicity-reddening degeneracy. In this work, we gather the ages, metallicities and masses of dozens of M31 star clusters from the CMD-fitting with HST images from the literatures for comparison. We check the reliability of the SEDfitting results with different models, i.e., Bruzual & Charlot 2003 model (BC03), Galaxy Evolutionary Synthesis Models (GALEV) and Advanced Stellar Population Synthesis (ASPS) for the simple stellar populations (SSPs) with single stars (ss)-SSP/binary star (bs)-SSPs models. The photometry bands includes the Galaxy Evolution Explorer GALEX FUV/NUV bands, optical/near-infrared UBV RIJHK bands, as well as the Wide-field Infrared Survey Explorer (WISE) W 1/W 2 bands. The comparisons show that the SED-fitting ages agree well with the CMD-fitting ages, either with the fixed metallicity or with the free metallicity for both the BC03 and the GALEV model. However, for the ASPS models, it seems that SED-fitting results are systematic older than the CMD ages, especially for the ages log t < 9.0 (yr). The fitting also shows that the GALEX FUV/NUV-band are more important than the WISE W 1/W 2 for constraining the ages, which confirms the previous findings. We also derived the masses of our sample star clusters from the BC03 and GALEV models and it is found that the values agree well with that in the literature.
Introduction
Stellar population fitting techniques are important to determine the physical parameters (e.g., ages, metallicities, and masses) for the spatially unresolved stellar population. The CMD-fitting is the main approach to limit the age of star clusters. It is reliable as the stars of a cluster distribute on an isochrone if they have the same metallicity and age. Because M31 is close enough to the Milky Way, the CMDs of M31 star clusters can be observed well via the Hubble Space Telescope (HST) and some large ground-based telescopes (Rich et al. 2005) . This makes us able to study these clusters using CMDs. For instance, Perina et al. (2009a) observed the star cluster VdB0 with the Wide Field and Planetary Camera 2 (WFPC2) on the HST and fit the observed CMD with the isochrone, giving the age, metallicity and mass estimates. Perina et al. (2009b) analyzed the number of M31 globular clusters (GCs) with reliable CMDs, and found that the number of young and old GCs are 11 and 44, making use of the CMD structure features. Perina et al. (2010) obtained the ages and masses estimates of 19 clusters in M31 with the WFPC2 on HST data by fitting the CMD and the theoretical isochrones. A sample of 24 star clusters with CMD-fitting ages have been gathered. In addition, Perina et al. (2011) present deep BV photometry for four intermediate-age (1-9 Gyrs) M31 GCs with the wide field channel of the Advanced Camera for Surveys (ACS) on board HST and test how the age estimates from integrated spectroscopy or photometry can be supported by CMD-fitting. The authors also give the minimum ages of three M31 star clusters by fitting the isochrone and upper main sequence (MS) stars and sub-giant branch (SGB) stars of CMD. Williams & Hodge (2001) also determined the age of four M31 star clusters by the isochrone fitting by eye and the software package MATCH, and it is found that the ages from the two methods are in good agreement. We are showed that only the ages of a part of clusters can be estimated similarly by different methods. Such works can be completed using some classical stellar population models, e.g., BC03 (Bruzual & Charlot 2003) and ASPS (Li & Han 2008; Li et al. 2012 Li et al. , 2017 . For the study of CMDs with different stellar population models one may see the papers (e.g., Li et al. 2015 Li et al. , 2017 Li & Deng 2018; Luo & Li 2018 ).
However, in some case, there is an age difference between SED and CMD fitting determinations, which is possibly caused by various constraints used in studies. In detail, the CMD ages are determined mainly by comparing the observed turn-off point to that of theoretical isochrones using an eye-aided method, when taking fixed distance and reddenning (Perina et al. 2009a (Perina et al. , 2010 (Perina et al. , 2011 . This kind of isochrone-fit result is affected by IMF slightly, but it is not the case of SED fitting. In order to compare SED and CMD fitting determinations, both the CMD and luminosity function should be fitted, because luminosity function is also sensitive to IMF. It should be noted that there are obvious uncertainties in age determinations, even in CMD fitting. In the cases of some CMD parts or luminosity functions not fitted well, there will be large uncertainties in the CMD ages, which can contribute to the age difference. For instance, overshooting and stellar binarity can affect the result obviously. The age difference between CMD fitted ages from models can be as large as a factor of 0.6 (Perina et al. 2009a) . In addition, the use of different isochrones (considering the overshooting or not) also contributes to the age difference, which may lead to SED fitted ages younger than ∼ 0.4 dex compared to CMD fitted ages.
The χ 2 min SED-fitting of globular clusters is an efficient method to determine the parameters on the basis of multi-passband photometry/imaging data when the CMDs are not available. Previously, de Grijs et al. (2003) derive the ages, metallicities, and reddening of the star clusters associated with NGC 3310 by the SED-fitting method with the photometry of the ultraviolet (UV), optical, and near-infrared (NIR) observations obtained with the Hubble Space Telescope (HST). Fan et al. (2006) ; Ma et al. (2007 Ma et al. ( , 2009 Ma et al. ( , 2011 Ma et al. ( , 2012 Wang et al. (2010 Wang et al. ( , 2012 have done a series of SED-fitting works of M31 star clusters, based on the Beijing-Arizona-Taiwan-Connecticut (BATC) multi-color photometry system, with a 60/90cm Schmidt telescope. The simple stellar population (SSP) models applied are the Bruzual & Charlot (2003, henceforth BC03) and the Galaxy Evolutionary Synthesis Models (GALEV; Lilly & Fritze-v. Alvensleben 2006; Kotulla et al. 2009 ). To achieve better results, the photometry on their bands, such as the broad-band UBV RI filters, the Two Micron All Sky Survey (2MASS) JHK bands, the Galaxy Evolution Explorer (GALEX) near-UV (NUV) and far-UV (FUV) channels, as well as the Sloan Digital Sky Survey (SDSS) ugriz bands have been applied. With considering the contributions of binary merger products in the form of blue straggler stars Fan & de Grijs (2012) also fitted the SEDs in UBV RIJHK and ugriz bands of M31 globular-like clusters with the models including the bs-SSPs model. Since the Wide-Field Infrared Survey Explorer (WISE; Wright et al. 2010) provides midinfrared (mid-IR) W 1/W 2-band data, of which the limiting magnitude could match the SED of M31 star clusters, we also extend the wavelength range of SED to these bands.
In our work, we derived the ages and metallicities of our sample M31 star clusters with SED-fitting based on the photometry bands from the GALEX FUV/NUV bands to the broadband UBV RIbands and NIR JHK and WISE W 1/W 2 bands. All the sample star clusters already have the ages and metallicities fitted with the CMDs in the literature. Thus we compared our results of the SED-fitting and that from the CMD-fitting results in the literatures. The organization of the paper is as follows. In Section 2 we introduce the models mainly applied and convolutions of the passbands. In Section 3, we describe the selection of sample and introduce the methods adopted for the fits. In Section 4 we provide the best-fitting results as well as comparisons of the ages and masses based on χ 2 min fitting with various models. Finally, the summary, concluding remarks and the future works are given in Section 5.
The Models and the χ 2 min -fitting Method
The BC03 synthesis models (Bruzual & Charlot 2003 ) is one of the most commonlyused models for the SSP fitting, which could provides the spectra and SEDs for different parameters, e.g., age, metallicity. The models includes the 1994 and 2000 Padova stellar evolutionary tracks as well as the stellar initial mass functions (IMFs) of Salpeter (1955) and Chabrier (2003) and the wavelength coverage is 91Å-160µm. The models includes six metallicity values (Z = 0.0001, 0.0004, 0.004, 0.008, 0.02, and 0.05) for Padova 1994 tracks, while another six metallicities (Z = 0.0004, 0.001, 0.004, 0.008, 0.019, and 0.03) are included for the Padova 2000 tracks. For the age, there are 221 values 0-20 Gyr in unequally spaced time steps could be used. In our work, the upper limit of age is set to 13.8 Gyr, which is Planck's latest estimate of age of the universe (Ade et al. 2016) . In order to reduce the intervals of metallicity space and obtain better results which seems "more accurate" or "higher resolution" as the grids of metallicity space are smaller in the models and thus closer to the nearest SSP in our fitting, we interpolate the original metallicities the models to 51 metallicities with equal steps in logarithmic space rather than the original only six values. Since the Chabrier (2003) IMF and Padova 2000 track are more up-to-date, they have been adopted in our fits and comparisons.
The GALEV models (Kotulla et al. 2009 ) are also commonly used to explore the abundance evolution of gas and the spectral evolution of the stellar populations, e.g., star clusters or galaxies. It provides the stellar evolutionary tracks and isochrones from the Padova and Geneva groups. In this work, Padova evolutionary tracks are adopted. The simple stellar populations (SSPs) models provide 5001 ages 4 Myr16 Gyr and 7 metallicities (Z = 0.0001, 0.0004, 0.001, 0.004, 0.008, 0.02, and 0.05). The upper limit of age is also set to age of the universe 13.8 Gyr from the new result of Planck as done in BC03 model for the reason of comparisons. Since the number of metallicity values in the model are not enough for the fit, we interpolate the metallicities to a grid of 51 values as done previously, which can yield better results than the basic model set. The model spectra are in the wavelength coverage 90Å-160 µm, which is, convenient for us to convolve the model spectra with the filter trans-mission curves and obtain the model magnitudes. There are two commonly-used options for the IMF: Salpeter (1955) and Kroupa (2001) . Thus, in our work, Kroupa (2001) IMF is adopted for the fitting as it is more up-to-date and more reasonable than the Salpeter (1955) for the GALEV model. The ASPS models which built both single-star simple stellar populations (ss-SSPs) and the binary-star simple stellar populations (bs-SSPs) models (Li et al. 2012 (Li et al. , 2016 ) is developed from the rapid population synthesis (RPS) model (Li & Han 2008) . The main feature of ASPS models is that it takes into account single stars, binary stars and rotating stars, simultaneously. Thus different stellar population models including classical ss-SSPs and bs-SSPs can be used to study star clusters. In ASPS models, some typical parameter distributions (e.g., orbital eccentricity and mass ratio) and widely used IMFs (e.g., Salpeter 1955) are used for the stars of a population and the rapid stellar evolutionary code of Hurley et al. (2000 Hurley et al. ( , 2002 is used for computing stellar evolution. The effect of rotation on stellar evolution is also considered using some recent results (e.g., Georgy et al. 2013) . For the standard models, eight metallicities (Z =0.0001, 0.0003, 0.001, 0.004, 0.008, 0.01, 0.02 and 0.03) and 151 ages (0-15 Gyr with an interval of 0.1 Gyr) have been taken. The fractions of binary stars and rotating stars can change from zero to 1.
For BC03 SSP models, GALEV models and the ASPS ss-SSPs/bs-SSPs models, the theoretical spectra have been convolved into the AB system with the transmission of filters in the FUV, NUV, UBV RIJHK, W 1, and W 2 bands (Jarrett et al. 2011 ). The AB magnitudes of the models are calculated in the formula (see, e.g., Fan et al. 2006; Ma et al. 2007 Ma et al. , 2009 Ma et al. , 2011 Ma et al. , 2012 Wang et al. 2010 Wang et al. , 2012 below, m AB (t) = −2.5 log
in the formula, R(λ) is the transmission of the filters and F λ (λ, t) is the theoretical model flux, which is a function of wavelength (λ) and evolutionary time (t); λ 1 and λ 2 are the shortand long-wavelength cut-offs of the respective filters.
Cluster Sample Selection and χ

min Fitting
In order to compare the ages and mass estimates from CMD-fitting and that from the SED-fitting, we gather a sample which have the CMD-fitting from HST observations previously. The GCs of Our sample are from the master catalog of Perina et al. (2010) and Perina et al. (2011) . Perina et al. (2010) (2001) used observational data from WFPC2 imager aboard the HST and the isochrone of Bertelli et al. (1994) . Thus the master catalog includes 29 GCs. In addition, Perina et al. (2011) gives the lower limits of ages for three star clusters, B292, B337 and B350 by fitting the isochrones with the observed CMDs, especially for the SGB stars. Our final sample consists of 32 star clusters with ages and metallicities already derived using the CMD fitting technique.
We collected photometry of M31 star clusters and candidates from the UV to the mid-IR. The GALEX FUV/NUV data, the UBV RI broad-band data and the 2MASS JHK data were obtained from the Revised Bologna Catalog of M31 globular clusters and candidates 4 (RBC v.5; Galleti et al. 2004 Galleti et al. , 2006 Galleti et al. , 2009 . The data consists of combined photometric observations, including the most updated ones. The FUV/NUV-band photometry are actually from RBC v.5, which is compose of data of Rey et al. (2007) ; Kang et al. (2012) . The UBV RI-band photometry are from RBC v.5, which is composed of optical photometry of dozens of various works, including the updated works, (e.g., Fan et al. 2010; Peacock et al. 2010) . For the JHK-band photometry, although RBC v.5 provides the photometry mainly from Galleti et al. (2004) ), Perina et al. (2010) also give the aperture photometry of the r = 10 ′′ .0 from 2MASS-6X-PSC catalog. In our work, we merge the two catalogues and the photometry with smaller errors is adopted if both RBC and Perina et al. (2010) have the available JHK-band photometry. In fact most of the photometry is adopted from Galleti et al. (2004) , which is more precise. For the WISE photometry: the central wavelengths of W 1, W 2, W 3, and W 4 bands are 3.4, 4.6, 12 and 22 µm. The limiting magnitudes (adopting a signal-to-noise ratio of 5 for 11-frame composite images) are 17.11, 15.66, 11.40, and 7.97 mag (Wright et al. 2010) . Since the limiting magnitude of the W 3 and W 4 bands are not sufficiently high for our analysis. The photometry and associated uncertainties of WISE W 1 and W 2 bands (in the Vega system), is in fact from the work of Fan & Wang (2017) . For the BC03/GALEV model fit, we use bands GALEX FUV/NUV, UBV RIHJK, WISE W 1/W 2 magnitude currently. Thus we only have 12 bands for the SED-fitting.
In order to fit the multi-band photometry based on the convolved SED models discussed in Section 2, we then converted all Vega-based photometry to the AB system using the Kurucz (1992) SEDs of Vega, which could be used to be convolved with the filter transmission to obtain the system offset between the Vega magnitude and AB magnitude. The SED of Vega is well-studied, thus the errors of the system offset is too small to be considered, compared to the observational errors and model errors. We fit the SEDs of the observational magnitude and model magnitude, which should be in the same system, either in AB or Vega. Here we use the AB system for the SED-fitting, thus all the magnitudes are converted to the AB system except the FUV/NUV as they have been in AB system previously. Since this process only changes the offset of two systems, it dose not affect errors, e.g., σ M,i in equation 2, at all.
Since the reddening affects SED fitting seriously, we adopted reddening values for our sample star clusters from Table 2 of Perina et al. (2010) , which is also a combination of the values from their own work and those from literature. A λ is estimated with equations of Cardelli et al. (1989) , and a typical foreground Milky Way extinction law, R V = 3.1 is adopted. SEDs are fitted by using the equation following,
where is applied using only ten photometric bands.
For the uncertainty estimate in the fits, we use the Equation (3),
where σ M,i represents the total magnitude uncertainty in the i th band. The photometric uncertainties in the RBC v.5 magnitudes are estimated as Fan et al. (2016) , i.e., 0.08 mag in U band, 0.05 mag in BV RI bands, 0.1 mag in J band, and 0.2 mag in HK bands (Galleti et al. 2004 ). The photometric errors in the GALEX filters are provided in the RBC; for the W 1/W 2 bands, the uncertainties are included in Table 1 of Fan & Wang (2017) . For the model uncertainties, we adopted the typical error 0.05 mag for BC03 and GALEV SSP models, as done previously by Fan et al. (2006) ; Ma et al. (2007 Ma et al. ( , 2009 Wang et al. (2010) ; Fan & de Grijs (2014) .
For the comparison, we also did the SED-fitting with the fixed metallicity from the Perina et al. (2010 Perina et al. ( , 2011 with the three models. The fitting results are listed in the Tables 1 -6.
Fit Results and Discussion
To check the results from the SED-fitting, we compared with the resulting ages from CMD-fitting from various sources in the literature. Figure 1 shows the cluster ages as derived from SED-fitting with Padova 2000 evolutionary tracks and a Chabrier (2003) IMF, adopting BC03 models, compared with age determinations from the CMD-fitting of Perina et al. (2010 Perina et al. ( , 2011 in y-axis. In the left panel, ages in our work are derived from SED-fitting with free-metallicity in the BC03 models. It is found that the agreement is good overall except for a few outliers for the older ones(log t > ∼ 10) (yr). In the right panel, ages from our estimates are derived with fixed metallicities, which are actually from the CMD-fitting of literature Perina et al. (2010 Perina et al. ( , 2011 . It is found that ages from free-metallicity is also consistent with the CMD results, which is the same as that in the left panel. For the old part (log t > ∼ 10) (yr), the agreement seems slightly better than the left panel. The comparison implies that the SED-fitting is reliable and reasonable for the age fittings.
To estimate the effects of using the GALEX FUV/NUV bands in the SED-fitting, we have done the same comparison in Figure 2 as in Figure 1 , but without the GALEX FUV/NUV bands. It can be seen that the results are much worse than that in Figure 1 , especially for the young clusters (log t < 8.5 yr). The mean error increase from 0.22/0.24 dex to 0.41/0.40 dex in logarithmic space for the free-metallicity/fixed-metallicity fitting, compared to Figure 1 . The same comparison is done in Figure 3 to estimate the effect of the WISE W 1/W 2 bands. However, it seems that the results do not change much as that in Figure 1 , indicating that the WISE W 1/W 2 bands do not effect significantly, compared to that of the GALEX FUV/NUV bands. It confirms the conclusions of Fan & Wang (2017) , i.e., the GALEX FUV/NUV bands effect much more significantly in the SED-fittings than the other bands, especially for the WISE W 1/W 2 bands. It is known that the integrated colours technique is affected by the effects of stochastic sampling of the IMF, while this could not be the case for CMD ages if they are derived from the best fitting isochrone, for example. Thus it is important to address the differences between the two different methods. It is discussed the stochastic fluctuations effect increases the uncertainties of predicted colours and magnitudes associated with the resulting model parameters, particularly for the lower mass clusters ≤ 1 × 10 4 M ⊙ (Bruzual 2010; Fan & de Grijs 2012; Anders et al. 2013 ). In our work, the fraction for the less massive clusters (≤ 10 4 M ⊙ ) is 5/28 (from P10/P11) or 8/32 (for BC03 model with free-metallicity fitting) or 7/32 (for GALEV model with free-metallicity fitting), which are small fraction. In fact the fraction is even less if we rule out the clusters whose mass are significant much smaller than ≤ 10 4 M ⊙ . Thus we think the stochastic sampling effect is insignificant in our SED-fitting.
In order to check the effect of different models, we also fit with other models. Figure 4 is the same as Figure 1 but for the GALEV models with a Kroupa (2001) IMF. Similarly, we compare the best-fitting SED resulting ages with free-metallicity are shown in the left panel and those with fixed metallicity are shown in the right panel. It can be seen that the fitting results are systematically younger than the CMD-fitting results for the older clusters, i.e., (log t > 9.5 yr), although for the younger clusters the agreement is well. This could be due to the model difference, which has been mentioned by many previous works, e.g., Fan & de Grijs (2012) .
Figures 5-6 are the same as Figure 1 but for the ASPS ss-SSPs/bs-SSPs models without WISE W1/W2 band photometry, as it is not included in the the models. We note the presence of systematic differences in both left panel (metallicity-free fitting) and in the right panel (metallicity-fixed fitting), in both of the ss-SSPs (in Figure 5 ) and bs-SSPs models (in Figure 6 ). We see that for the ASPS ss-SSPs models/bs-SSPs models, SED-fitting results are systematic older than the CMD ages (∼ 0.7 dex), especially for the ages log t < 9.0 (yr). It may be due to the calibration of the models, as there is no such bias for the CMD-fitting and the SED-fitting with GALEV and BC03 models. It suggests that there may be a problem with the adopted stellar evolution models (independent from the inclusion of binaries). In the previous studies, Salpeter (1955) and Kroupa (2001) IMFs were used and the RSG star distribution was used to constrain stellar metallicity. As we see, the luminosity functions of many sample clusters were not fitted well, in particular for the bright end (e.g. B015D,B066, B040, B043 and B448). Some clusters are lack of reliable luminosity functions (B475 and V031) and their CMD ages were only from isochrone fitting, while some other clusters have no clear main sequences (e.g. B374, B222, B083, NB16 and B347 ) and only lower limits were given for their ages. This should contribute to the age difference between CMD and SED determinations.
In CMD fittings, a BASTI isochrone database was used, which has taken into account overshooting 5 . However, in the SED fittings, in particular ASPS fitting, overshooting usually was not considered. This may lead to some difference between SED and CMD fitted ages. If in SED fitting the age change caused by overshooting is similar to the case of CMD fitting (∼ 0.4 dex) , it can roughly explain why the ages derived from ASPS models defer from CMD ages by 0.4-0.5 dex systematically. This effect is the same in both ss-SSP and bs-SSP models, so that we conclude that it is not due to the inclusion of binary stars. This effect is the same in both ss-SSP and bs-SSP models, so that we conclude that it is not due to the inclusion of binary stars.
The masses of M31 star clusters are also important physical parameters. Firstly, we would like to briefly define the different ways in which the masses are obtained:
i. The masses calculated from the V0 magnitude of Table 2 of Perina et al. (2010) and Perina et al. (2011) .
ii. The values from the literatures: the masses provided by Table 2 iii. The masses estimated from the SED-fitting directly in our work.
Previously, Perina et al. (2010) compute the masses of star clusters by using the dereddened absolute V 0 magnitude, which are from RBC.
Since BC03 models provide the mass-to-light ratio in V -band for the given age and metallicity in their models, the masses can be derived with the fitted parameters. In our work, the V -band magnitude are from the updated version RBC v.5, which includes the updated photometry from Perina et al. 2010 Perina et al. , 2011 and the extinction law is from Cardelli et al. (1989) . The comparison of our SED-fitting results (iii) and that from literature (ii) is shown in figure 7 . The top panels are the masses estimated with the free-metallicity SED-fitting results. In the left panel we use V 0 magnitudes from our work (iii) while in the right panel we adopt V 0 intrinsic magnitude from Table 2 of Perina et al. (2010) and Perina et al. (2011) (i) . It can be seen that the agreement is good for our estimates (left panel, iii) and even better if the V 0 magnitude of Perina et al. (2010 Perina et al. ( , 2011 are adopted (right panel, i). The bottom panels are the fixed-metallicity SED-fitting results (iii). Similarly, the mass estimates with intrinsic V 0 magnitude from Table 2 of Perina et al. (2010) and Perina et al. (2011) (i) agrees with the the mass estimates of literature (ii) much better than that with the V 0 magnitude in our SED-fitting (iii). This is mainly due to the different V 0 magnitudes of Table 2 of Perina et al. (2010) and Perina et al. (2011) , which used the old version of RBC and that from our work, with the updated photometry in RBC. It is also found that the SED-fitting with/without fixed-metallically from literature dose not change the agreement of the SED-fitting significantly. Figure 8 is the same as figure 7 but for mass-to-light ratios provided by the GALEV models with a Kroupa (2001) IMF. The conclusion is almost the same as that in figure 7, indicating that the masses calculated from the V 0 magnitude of Table 2 . It is mainly due to the different V 0 magnitudes of literatures and that in our work (the updated photometry are adopted), although the mass-to-light ratios may be also slightly different. Another finding is that there are some very massive clusters (log M/M ⊙ ∼ 5.5 for the metallicity-free models and log M/M ⊙ ∼ 5.1 for the metallicity-fixed models) predicted in the BC03 models, but we do not find those counterparts in the GALEV models, which is supposed to be due to the difference of the models.
Summary and Future Work
We have collected photometric measurements of a sample of 32 star clusters in M31, which have the SED-fitting results previously, from the GALEX FUV/NUV to the WISE mid-IR wavelength range to explore their importance for SED fits. We obtained the FUV, NUV, UBV RI, and 2MASS JHK data from the RBC v.5 catalog as well as the work of Perina et al. (2010 Perina et al. ( , 2011 . The WISE W 1/W 2 band photometry was from Fan & Wang (2017) , which is actually downloaded from the IPAC/IRAS website. We applied the χ 2 min technique for our SED-fitting and all the upper limit of the age are set to 13.8 Gyr from Planck's latest result. The reddening values are also from the work of Perina et al. (2010 Perina et al. ( , 2011 .
We based our fits on three stellar population synthesis models.
1. The currently most up-to-date Padova 2000 evolutionary tracks and the Chabrier (2003) IMF, as implemented in the BC03 models. In general, our results agree well with previous determinations, either for the metallicity-free fitting results or for the metallicityfixed fitting results. In terms of the cluster metallicities, our values agree well with those of Chen et al. (2016) . Although most cluster ages of Caldwell et al. (2011) are upper limits, their results agree reasonably well with ours.
2. We also compare the SED-fitting results derived from GALEV models with Kroupa (2001) IMF with the CMD-fitting results from literature. As the fitting for the BC03 models, our results agree well with previous determinations, either for the metallicity-free fitting results or for the metallicity-fixed fitting results.
3. ASPS single-star (ss-SSPs) and the binary-star simple stellar populations (bs-SSPs) model. Since the model dose not provide the WISE W 1/W 2 band, we do not use it for the SED-fitting. It is found that a slight systematic difference between our fitting results and previous CMD-fitting determinations, either for the metallicity-free fitting results or for the metallicity-fixed fitting results, in both ss-SSPs and bs-SSPs models. This could be an important results of the paper. In particular the fact that the ages based on ss-SSPs are also systematically different from CMD ages suggests that there may be a problem with the adopted stellar evolution models (independent from the inclusion of binaries). Actually, the "not-fitted-well" of the luminosity function, lack of reliable luminosity functions or clear main sequences, and only low limits also may lead to the age difference. For instance, overshooting and stellar binarity can affect the result obviously. The age difference between CMD fitted ages from models can be as large as a factor of 0.6 dex. Besides, the use of different isochrones (considered overshooting or not) also contributes to the age difference up to 0.4 dex as well. Therefore, our concluding remarks are:
1. The SED-fitting from the GALEX FUV/NUV to the WISE W 1/W 2 band of our sample 32 star clusters in M31 agree well with the previous CMD-fitting results, implying that the fitting method is reliable and reasonable.
2. The importance of the GALEX FUV/NUV bands are much more significant than the WISE W 1/W 2 bands for the SED-fitting, which is consistent with the previous study, e.g., Fan & Wang (2017) , say, the GALEX FUV/NUV bands effect much more significantly in the SED-fittings than the other bands, especially for the WISE W 1/W 2 bands.
3. It is found that the SED-fitting results with GALEV models are systematically younger than the CMD-fitting results for the older clusters, i.e., (log t > 9.5 yr), although for the younger clusters the agreement is well. This could be due to the model difference, which has been mentioned by many previous works, e.g., Fan & de Grijs (2012) . 4. It is seems that for the ASPS ss-SSPs models/bs-SSPs models, SED-fitting results are systematic older than the CMD ages (∼ 0.7 dex), especially for the ages log t < 9.0 (yr). It may be due to the calibration of the models, as there is no such bias for the CMD-fitting and the SED-fitting with GALEV and BC03 models. In fact, age difference between CMD fitted ages from different models can be as large as a factor of 0.6 and using different isochrones (e.g., considering the overshooting or not) could contributes to the age difference ∼ 0.4 dex.
In the future work, we would like to carry out systematic observations to give more constrains on the age/metallicity/reddening to disentangle the parameter degeneracy. Thus, it could be helpful if there is a photometric system which is sensitive to these physical parameters, e.g., age, metallicity, reddening. The SAGE (Stellar Abundances and Galactic Evolution) survey 6 (PI: Gang Zhao, see Fan et al. 2018; Zheng et al. 2018a,b,c) apply a brand-new SAGE photometry system, i.e., u SC , v SAGE , gri, DDO51 and Hα n /Hα w for the stellar atmospheric parameters of ∼ 500 million stars. The self-designed v SAGE band covers the CaII H&K lines, which is very sensitive to the metallicity of the stellar populations, although it also effected by the age to some extent. The Hα n /Hα w filters can be used to constrain the interstellar extinctions in M31, which is helpful to partly break the agemetallicity-reddening degeneracy. In the future work, we would observe with the SAGE system obtained the v SAGE -band photometry of these star clusters, which could improve the precision of the metallicity estimates and helpful to determine the ages with the SED-fittings more accurately. Further, we will enlarge this small M31 GC sample to all the M31 GCs which have available photometry in all these bands (from the GALEX FUV/NUV to the WISE W 1/W 2 as well as the SAGE photometry) with the SED-fitting methods. Then the precise ages of this large sample, which is comparable to the CMD-fitting results, could be determined.
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